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outline

+ The tools for searches are performing well
(e nt identifications, b tagging...)
* New Phenomena searches
- supersymmetry (jets+mE;, multilepton, GMSB yy+mEy)

- Exotics (2" generation leptoquarks)

- Large Extra Dimensions (dielectron/diphoton,
dimuons)

- Conclusions
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X3 Luminosity and data sample
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Electron and muon identification

* W characteristics are represented by MC E oo + DO Run Il Preliminary
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Z' mass limit |

Assuming SM-like coupling to femions

D2 Run Il Preliminary
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Event with highest Mee invariant mass

phi 1 96.7 deg Mee/yyz 394 Gev
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w T identification

* 1T's are often a significant part of the

beyond the Standard Model phenomenology o«

- Trilepton SUSY searches,
- third generation leptoquarks,
- Higgs searches ...

Need a SM channel to study properties
of identification (method, efficiency...)

2 searches at DD are seeing evidence

for the decay Z — t*t-
- e and hadronic t decays
- u and hadronic t decays
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% Z— T'T" —HeT,

Selection :
- isolated e p; > 15 GeV;
- 1t candidate (jet) pr> 7 GeV DO Run Il Prelimina
- M{(ev) < 60 GeV (suppress W+jet
- M, . < 60 GeV (suppress Z+jets)

15

Entries
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Neural net used to tighten t ID
(don't consider 3-prong decays)
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Use like sign distribution inv. 1t mass [GeV]

as background estimator
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Z— T'T" —HeT,

DS Run Il Prellminary
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Distribution in invariant Tt mass, calculated
using collinear approximation
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Z— T T > UT),

Selection: Date .
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D5 b-tagging =

pTReI
0
b-tagging explores IP significance method jet
Lepton from semileptonic decay of b is very useful
* Impact Parameter > (
—track crosses jet axis after primary vertex L + jet sample
JHigh-p,., muon sample
10
- D@ Run 2
B Preliminary
10k Resolution
Interaction point track : b enhahced
* Impact Parameter <0 10 ;_
—track crosses jet axis before primary e
vertex Tet 1
......... v
Interaction {(llnt ............... T T
...... “' 1 ifi |
____ track Significance = dca/c

“"

Significance = IP/cp
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« Selection:
- W(- ev)
« Isolated

- W(—puv)

- Jets

« MC: PYTHIA

«  MC normalized with DATA by area

W+ jets production ]
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First step towards study of W(—leptons)H(— bb) decay process
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Z+jets production

Number of jets in Z + jets final states
* Reconstructed di-jet mass and AR(=1/ A$? + An? ) between j
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Combined Z(ee)+jets and Z(up)+jets

D@ Run Il Preliminary

i Nt~

First step towards study of
Z(—leptons)H(— bb) decay process
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I¥3 [ and Ssearch : Jets +mE;

- Standard SUGRA ~ 4 pb -1
+ Squark - gluino pair production (signal was estimated for sbottom
pairs)

- Cascade decays end
- in quarks and/or gluons
- LSP (neutralino) escapes detection

+ Selection : 2 jets + mET

Many instrumental background , — “cleaning”
- Trigger:
high p; jet > 65 GeV
- Offline:
pr of leading jet > 100 GeV (insures trigger eff)
mET calculated adding all calorimeter towers with E>200 MeV
- Background estimations:

PYTHIA-generated and fully simulated samples for physics backgrounds (real
MET)I

 fit to low ME; region for QCD background (mismeasured ME;)
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Jets "'mET

Preliminary results
P; leading jet > 100 GeV
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. Run 149387 Event 443523 Tue Dec 17 00:13:29 2002
e s m l E scale: 37 GeV

Views of the highest F; event (180 GeV)
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ep inclusive search |

* Rich discovery potential : model-independant

* Low SM background :
WW, ttbar, ZIy" ->11

* Particle ID in DO improved / Runl

Very simple cuts:
1ep;>15GeV
1up;>15GeV

Backgrounds :
- Instrumental from data

- Physics from simulation

Run II preliminary
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ep inclusive search
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w Chargino Neutralino in 3 leptons
* Signal Pﬁ—_)%iﬂ?g —> lee V%o%o

pﬁ—);?“fff —>l€ﬂ‘%0%0

2 points in Minimal SUGRA m ~: ~2m ;?() ~ 90 and 125 GeV
1 1

» Selection eel
1) At least 2 electrons (leading e p+>15 GeV
2d e p>10 GeV)
2) 10<Mee<70 GeV
3) M{(e.mET)>15 GeV
4) A third isolated track P;>5 GeV,n|<3.0
5) mET>15 GeV

SuGRA20. 17-21 March 2003 Gerard SAJOT for the DO collaboration 71



After cut 1

D2 Run Il Prellminary

» data
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D> 6MSB

+ LSP is a light (<< 1eV) gravitino

* Phenomenology driven by nature of NLSP
* "Bino” NLSP :

X 10 — ) G
> Signature 2 y + mET

* Model : "Snowmass slope” (2001 workshop)

A parameter determining scale of SUSY masses

N number of messengers (-> N=1)

M_ messenger mass scale (-> M_=2 A)

tan B ratio of v.e.v. of the 2 higgs doublets (at EW scale) (-> tan  =15)
sign() sign of higgsino mass term (-> p > 0)
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GMSB : vy + mET

+ Cuts :
pT, > 20 GeV, track veto
Ap(JTet,mE;)<2.5, n<l1.1
M, z 80-102 GeV, vy pointing

» Background :
* True mE;
Wy ,Wj,Zee, 1T,
WW,WZ..
+ Instrumental

Dr'eII'-Yan...
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- points : data

- hist : QCD background
normalized at mE;<20 GeV
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Theory =
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M=2A
N5= 1
tanp=15
n>0
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Leptoquarks

. Particles coupled to quarks and fermions
» Carry both lepton and color quantum numbers
* Predicted in extended gauge sectors and composite models

; Gluon splitting Present search
ominant at Tevatron Second generation LQ
(npi)
Assuming p=1

(lq)(q)
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* Event selection :

* Background : Drell-Yan/Z, ttbar, WW

Entries / 40 GeV

-t
o

0O = N Wb O OO - 0 @

MMH >110

D Preliminary

—e— np+jj Data

[] z- nn+2jets (weighted)
- Scalar LQ, M, =160 GeV

o

LA RN W
100 200 300 400 500 600

SuGRA20. 17-21 March 2003

Euiui Et [GEV]

Gerard SAJOT for the DO collaboration

2 isolated p pr>15 GeV opposite sign
2 jets E;>20 GeV

- 2.5
Q L L] L]
a " D Preliminary
[r— _
§ ol B=BRLQ—p)=1
e - — MNLO cross section
i waemen EFFOF Band
B e LO cross section
1.5 - "‘—,___5 ---------- 95% C.L. upper limit
1
0.5
L 1 | | | Y| 1 1 | | 1 !

140 160 180 {;Bu'
M o, [GeV]
Run II preliminary (~30 pb-!)

Migs>157 GeV
RunI (100 pb-t) M,,,>200 GeV

27



Search for Large Extra Dimensions

Assume :
- SM particles confined in 3D-brane
- gravity propagates in extra-dimensions
Look for :
excess of high mass dielectron, diphoton events over SM
expectation, from coupling to KK gravitons

2

d*o

IM deos 9 = fou t fie +fKK77(2;

2

where 7 =F/M’

Studies in the di-EM (e/y) and di-p channels

Two variables
- Invariant mass

- Cos 0* ( where 0*= scattering angle in the rest frame )
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3 LED in the ee/yy channel

- Event selection :

- mE;< 25 GeV
- Background :

[EM Prediction | D2 Run Il Prellminary
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LED in the pp channel
Event selection :

-2 ppr> 15 6GeV, m > 40 GeV
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D5 LED preliminary results |

Fit the distributions in the M, ,-cos6* plane to determine the
value of 1, (expected to be zero in SM)

Translate 95% CL upper limits on n, to 95% CL /lower limits on
M., the fundamental Planck scale (in TeV)

Formalism GRW HLZ for n=: |Hewett =1
2 7
di-EM (~50 pb™) 1.12 |1.16 0.89 1.00
di-MU (~30 pb™) 0.79 |0.68 0.63 0.71
->di-EM limit close to Run I

->di-MU limit new channel
Both similar to individual LEP limits
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DE> Conclusions

*+ DO continues to search for many different signatures
for new physics.

+ The effects of increased center-of-mass energy
and an improved detector can now be seen in
improved sensitivity (compared to Run I).

- We anticipate with excitement the rise of the
discovery potential as Run II 's dataset accumulates.

SuGRA20. 17-21 March 2003 Gerard SAJOT for the DO collaboration 32



SuGRA20. 17-21 March 2003

Gerard SAJOT for the DO collaboration

33



DO upgrade

tracking
Silicon vertex
Fiber tracker

- solenoid
2 T magnetic field

- Preshower

- Muons detector
- Electronics

- Trigger system

D@ upgrade/status
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Si, SciFi,Preshowers

New Solenoid, Tracking System I

DO still commissioning central track

and
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displaced vertex trigger

+ New Electronics, Trig, DAQ
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[ profie va Boe |
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%5 LED in Monojet +mE-

+  Search for Real Graviton emission
- First analysis in jet/+ mE;
- LEP and CDF : y+mE;

- Background
- Z(vv) , W, Qcb
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